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The  large  hylid  frog  Osteocephalus  taiirinus  Steindachner  is 
widely  distributed  in  the  Amazon  Basin  and  the  Guianas  in  South 
America.  Despite  the  abundance  of  specimens  of  this  species  and  its 
four  congeners  (O.  htickleyi,  leprieiirii,  pearsoni,  and  vermcigerus) 
in  museum  collections,  little  information  is  available  concerning  the 
life  history  and  behavior  of  Osteocephalus.  Bokermann  (1964)  re- 
marked on  the  calling  behavior  and  deposition  site  of  O.  taiirinus. 
Trueb  and  Duellman  (1970)  presented  data  on  the  mating  call  and 
life  history  of  O.  vermcigerus  (Werner)  and  provided  the  only  de- 
scrption  of  a  tadpole  of  the  genus.  Field  observations  on  four 
species  of  Osteocephalus  in  Amazonian  Ecuador  were  summarized 
by  Trueb  and  Duellman  (1971). 

Independently,  data  were  gathered  on  tadpoles  of  Osteocephahis 
taiirinus  by  Duellman  and  his  associates  in  Brasil  and  Ecuador,  and 
by  Lescure  in  French  Guiana.  As  a  result,  the  larval  development 
of  the  species  is  described,  together  with  some  aspects  of  larval  be- 
havior observed  experimentally  and  in  the  field.  In  addition,  the 
mating  call  of  O.  taiirinus  is  described  for  the  first  time.  Tadpoles 
have  been  deposited  in  the  collections  of  Museum  National  d'His- 
toire  Naturelle  (MNHN),  Universite  de  Paris  (UP),  and  the  Uni- 
versity of  Kansas  Museum  of  Natural  History  (KU). 

'  Curator,  Division  of  Herpetology,  Museum  of  Natural  History,  University 
of  Kansas. 

-  Reptiles  et  Poissons,  Museum  National  d'Histoire  Naturelle,  57  Rue  Cuvier, 
Paris,  and  Laboratoire  Arago,  66650  Banyxils-sur-Mer,  France. 
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LARVAL  DEVELOPMENT 

The  only  record  of  egg  deposition  by  Osteocephalus  taurinus  was 
by  Bokermann  (1964),  who  observed  that  this  species  deposits  its 
eggs  in  a  film  on  the  surface  of  flooded  depressions  in  the  forest.  Lar- 
vae were  transformed  in  the  Laboratory  by  Lescure.  The  post-meta- 
morphic  frogs  clearly  could  be  associated  with  adult  O.  taurinus, 
thus  substantiating  the  identification  (jf  these  and  other  larvae. 

Description. — A  typical  tadpole  in  development  stage  37  (Gos- 
ner,  1960)  from  Kerenroch,  French  Guiana,  has  a  body  length  of 
18.3  mm  and  a  total  length  of  48.5  mm.  Body  two-thirds  as  deep  as 
wide,  deepest  posteriorly;  in  dorsal  view  elongately  elliptical  with 
round  snout;  in  profile  snout  narrow,  round.  Eyes  small,  widely 
separated,  directed  laterally;  nostrils  directed  anterolaterally  about 
midway  between  eyes  and  tip  of  snout.  Spiracle  sinistral;  spiracular 
opening  directed  posterodorsally  just  below  midline  at  about  mid- 
length  of  body.  Cloacal  tube  short,  dextral.  Caudal  musculature 
moderately  slender,  curved  upward  terminally,  extending  nearly  to 
tip  of  narrowly  rounded  tail;  caudal  fins  about  equal  in  depth,  deep- 
est at  about  two-fifths  length  of  tail;  depth  of  caudal  musculatine  at 
midlength  of  tail  slightly  less  than  depth  of  either  fin;  dorsal  fin  not 
extending  onto  body  ( Fig.  1 ) . 

Mouth  moderately  small,  directed  ventrally;  median  third  of 
upper  lip  bare;  rest  of  mouth  br)rdered  by  two  rows  of  small  labial 
papillae;  lips  indented  posterolaterally.  Beaks  slender,  bearing  small, 
blunt  serrations;  upper  beak  forming  a  broad  arch  with  long,  slender 
lateral  processes;  lower  beak  broadly  V-shaped.  Three  upper  and 
five  lower  rows  of  teeth;  first  row  composed  of  small  teeth  and 
broadly  interrupted  medialh';  third  upper  row  narrowly  interrupted 
medially;  fifth  lower  row  composed  of  small  teeth  and  not  extending 
so  far  laterally  as  other  rows  ( Fig.  2 ) . 

In  life  and  in  preservative,  the  tadpoles  are  entirely  black. 

Onto'^enetic  Change. — Small  tadpoles  in  developmental  stage 
with  total  lengths  of  13.0-14.2  mm  (x=r:13.6,  N=10)  have  less  pig- 
ment in  the  fins  than  do  larger  tadpoles.  Otherwise,  there  is  no 
change  in  pigmentation  during  development;  all  tadpoles  beyond 
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Fic.  1.  Tadpole  of  Osteocephalus  taurinus,  KU  148706,  total  length  48.5  mm. 
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Fig.  2.    Moutliparts  of  tadpole  of  Osteocephahis  touriniis,  KU  148706;  line 
equals  1  mm. 

stage  25  are  entirely  black.   The  sizes  of  tadpoles  at  Kerenroch,  as 
correlated  with  development  stages,  are  shown  in  figure  3. 

The  most  obvious  changes  during  larval  development  are  in  the 
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Fig.  3.  Sizes  ( total  length )  of  79  tadpoles  as  correlated  with  developmental 
stages.  Each  point  is  the  mean  total  length  for  a  sample  in  a  given  develop- 
mental stage. 
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niouthparts.  The  smallest  tadpoles  available  are  in  stage  25  and 
have  only  two  upper  and  three  lower  rows  of  teeth.  The  third  lower 
row  is  weakly  developed;  the  outermost  upper  row  and  the  two 
outer  lower  rows  are  absent.  Larger  tadpoles  in  stage  25  have  a  full 
eomplement  of  tooth  rows.  During  metamorphosis  the  outer  tooth 
rows  are  the  first  to  degenerate.  Small  tadpoles  in  stage  25  have  a 
few  small  labial  papillae  arranged  in  one  row.  Most  tadpoles  in 
stages  27-36  have  one  row  of  labial  papillae;  beginning  at  stage  37 
the  papillae  become  more  numerous  and  tend  to  form  two  rows  in 
the  larger  tadpoles.  These  ontogenetic  changes  are  like  those  de- 
scribed for  Triprion  petasatus  by  Duellman  and  Klaas  (1964)  and 
for  Smilisca  phaeota  by  Duellman  and  Trueb  ( 1966). 

Recently  metamorphosed  young  have  snout-vent  lengths  of  19.5- 
20.5  (x=19.7,  N=3).  In  life,  the  dorsum  is  gray  with  clusters  of 
melanophores;  the  anterior  and  posterior  surfaces  of  the  thighs, 
flanks,  and  venter  are  black.  In  larger  individuals  the  limbs  and 
flanks  become  gray,  and  in  still  larger  specimens  the  flanks  and 
thighs  become  tan,  the  belly  cream,  and  the  dorsum  tan  with  brown 
markings. 

Comparisons. — The  tadpoles  of  Osteocephaliis  taurinus  differ 
from  those  of  O.  verrucigerus  by  having  three  (instead  of  two) 
upper  rows  of  teeth  and  in  having  fewer  labial  papillae;  two  rows  of 
papillae  are  present  in  all  O.  verrucigerus,  except  hatchlings.  Fur- 
thermore, the  tadpoles  of  O.  verrucigerus  are  not  uniform  black; 
they  have  a  pale  transverse,  crescent-shaped  mark  ventrally  on  the 
body.  Superficially,  the  tadpoles  of  O.  taurinus  resemble  those  of 
Hijla  geographica,  which  also  are  uniform  black,  but  which  have 
two  upper  and  four  lower  rows  of  teeth  and  deeper  caudal  fins 
(Bokermann,  1963). 

LARVAL  ECOLOGY 

Lescure  observed  tadpoles  of  Osteocephalus  taurinus  in  French 
Guiana  near  an  ORSTO.M  hydrological  research  station  at  Keren- 
roch  (5°  5'  N,  53°  2'  W,  5  m  elev.),  on  the  left  bank  of  the  Sin- 
namary  River,  45  km  upstream  (south)  from  its  mouth.  Behind  the 
station  two  rivers,  of  which  the  Crique  Gregoire  is  the  largest,  flow 
into  the  Sinnamary  at  the  same  point.  The  soil  of  the  granite  basin 
crossed  by  these  rivers  is  a  clayish  sand  with  coarse  sand  dominant. 
During  heavy  rains  the  rivers  rise  rapidly  and  overflow,  so  as  to  form 
one  wide  expanse  of  water  flooding  the  forest  for  a  width  of  several 
hundred  meters.    The  current  is  very  strong  near  the  Sinnamary. 
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The  vegetation  consists  of  tropical  rainforest  having  an  abundance 
of  large  lianas. 

On  three  occasions  (February  1969,  February  and  June  1971) 
large  aggregations  of  tadpoles  of  O.  taurinus  were  found  in  flooded 
areas  of  the  forest  where  the  current  was  weak  and  the  depth  of  the 
water  was  0.5  to  1  m.  The  tadpoles  swam  along  the  new  banks 
amongst  dead  lea\'es  or  grazed  on  moss  on  logs  in  the  water.  Each 
aggregation  probably  contained  more  than  1,000  tadpoles.  One 
catch  consisted  of  296  tadpoles  after  many  had  escaped.  Within  the 
aggregations  most  tadpoles  were  in  stages  36  and  37  of  development; 
six  were  in  stages  29  and  30,  and  one  was  in  stage  25  (Fig.  4). 
Others  were  more  advanced,  for  shortly  after  the  capture  eight  in- 
dividuals left  the  water  to  complete  their  metamorphosis.  Of  79  tad- 
poles collected  on  the  same  day,  more  than  half  were  in  stages  37-39. 

The  tadpoles  in  a  given  aggregation  do  not  metamorphose  at  the 
same  time.  Those  in  stages  44  and  45  leave  the  water  one  at  a  time 
and  climb  onto  vegetation,  whereas  those  in  stage  43  remain  swim- 
ming with  the  group.  Thus,  there  is  no  metamorphic  aggregation 
as  there  is  in  Scaphiopus  (Bragg,  1950)  or  in  Btifo  mar'ums  (Lescure, 
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Fig.  4.  Population  structure  (number  of  individuals  in  different  dexelop- 
mental  stages)  with  respect  to  developmental  stages  of  296  tadpoles  removed 
from  one  aggregation. 
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per.  obser. )  where  tadpoles  in  advanced  stages  aggregate  and  re- 
main immobile  in  shallow  water. 

On  18  June  1970,  Martlia  L.  Crump  observed  five  aggregations 
of  tadpoles  of  O.  taurinus  in  a  shallow  stream  on  the  Ducke  Reserve 
near  Manaus,  Amazonas,  Brasil.  The  stream,  about  1  m  wide  and 
no  more  than  25  cm  deep,  flowed  slowly  through  young  second- 
growth  rainforest.  Parts  of  the  stream  were  in  direct  sunlight,  but 
tadpoles  were  observed  only  in  shaded  areas  along  about  20  m  of 
the  stream.  Four  aggregations  containing  about  100  small  tadpoles 
each;  a  sample  of  one  of  these  consisted  only  of  individuals  in  stage 
25.  A  fifth  aggregation  contained  an  estimated  500  tadpoles;  a 
sample  consisted  of  individuals  in  stages  33-36. 

A  small  series  of  tadpoles  in  stages  35-39  was  seined  from  a 
swampy  pool  with  no  current  at  Veracruz,  Pastaza  Province,  Ec- 
uador, 950  m,  on  4  July  1968,  by  John  D.  Lynch.  These  were  part 
of  an  aggregation  of  "several  hundred"  tadpoles.  On  6  July  1968, 
Lynch  obtained  one  tadpole  in  stage  42  in  quiet  water  at  the  edge 
of  the  Rio  Puvo,  3  km  S  Puvo,  Pastaza  Province,  Ecuador,  980  m. 

LARVAL  BEHAVIOR 

Observations  made  at  Kerenroch,  Veracruz,  and  at  the  Ducke 
Reserve  indicate  that  tadpoles  of  Osteocephahis  taurinus  form  large 
aggregations  and  that  this  behavior  occurs  throughout  larval  de- 
velopment. The  following  observations  and  experiments  were  made 
by  Lescure  at  Kerenroch,  French  Guiana. 

Observations. — The  tadpoles  in  an  aggregation  are  close  together 
and  frequently  touch  one  another.  When  the  group  is  stationary,  it 
assumes  a  spherical  shape.  Tadpoles  in  the  middle  of  the  mass  are 
immobile  and  not  oriented  in  any  particular  direction;  those  on  the 
periphery  typically  wriggle  and  seem  to  push  towards  the  middle. 

As  a  group  moves  along  the  margin  of  a  bank  or  log,  the  tadpoles 
along  the  leading  edge  of  the  group  and  those  in  the  middle  slow 
their  movements,  apparently  in  order  to  feed.  The  tadpoles  in  the 
rear  of  the  group  bump  into  those  ahead  of  them  but  continue  to 
advance  by  moving  along  the  outer  edge  of  the  group.  Apparently 
they  cannot  penetrate  the  middle  of  the  group,  so  they  move  to  the 
front,  where  they  graze  or  move  back  along  the  log  towards  the 
middle.  This  circulation  of  tadpoles  witliin  the  group  continues 
with  the  result  that  tadpoles  from  the  rear  keep  moving  around  the 
periphery  to  the  front  even  though  food  remains  behind.  Thus,  the 
entire  aggregation  progresses  forward  in  a  manner  analagous  to  a 
slowly  rolling  ball  (Fig.  5). 
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Fig.  5.  Schematic  diagram  of  movement  of  a  group  of  tadpoles  along  a  log; 
solid  dots  =  A,  stars  =  B,  open  circles  =  C.  I.  Disposition  of  tadpoles  within 
group  at  position  one.  I'.  Tadpoles  C  advance  by  moving  along  edge  of  group. 
II.  Tadpoles  C  are  in  front  of  the  group;  tadpoles  B  begin  to  advance.  III.  Tad- 
poles B  are  in  front;  tadpoles  A  begin  to  advance.  IV.  Tadpoles  A  are  in  front 
(same  disposition  as  in  position  one).  The  arrow  indicates  direction  of  move- 
ment of  the  aggregation;  small  arrows  within  ellipses  indicate  movements  of 
tadpoles  \\  ithin  the  aggregation. 

Occasionally  the  group  branches  out  in  another  direction,  l)ut 
either  the  tadpoles  soon  return  to  the  aggregation,  or  the  entire 
group  follows  the  new  direction.  When  an  individual  tadpole  leaves 
the  group,  it  does  not  wander  far  and  soon  returns  to  the  group. 

Experiments. — Two  hundred  tadpoles  were  removed  from  an 
aggregation  and  placed  in  a  rectangular  tank,  8  x  1  m  with  water 
20-30  cm  deep.  During  the  several  days  that  the  tadpoles  were  kept 
in  the  tank  they  demonstrated  no  gregarious  behavior.  However, 
when  they  were  replaced  in  the  river,  they  formed  aggregations. 

The  tadpoles  were  released  in  three  groups  at  5  m  intervals  in 
the  river.  Forty  minutes  later  the  group  that  was  close  to  the  bank 
stopped  at  a  submerged  twig.  Immediately  the  tadpoles  began  to 
feed  voraciously  with  their  heads  down  and  tails  quivering.  The 
two  other  groups,  which  were  several  meters  away,  immediately 
began  to  swim  faster.  In  a  few  moments  they  reached  the  feeding 
group  and  joined  to  form  one  active  mass  of  tadpoles  around  the 
twig.  Several  minutes  later  the  excitement  subsided,  and  the  whole 
aggregation  moved  slowly  along  the  bank. 

Discussion. — The  method  of  progression  of  aggregations  and  the 
general  lack  of  orientation  of  tadpoles  within  aggregations  of  tad- 
poles of  OsteocepJuihis  taurinus  differ  from  schooling  behavior  in 
fishes.  The  tadpoles  do  not  swim  in  parallel  formations,  and  instead 
of  maintaining  a  constant  distance  from  one  another,  the  tadpoles 
tend  only  to  remain  close  together.  However,  a  certain  coordination 
of  movement  exists  when  a  group  swims  in  one  direction.  The  tight 
grouping  probably  is  maintained  by  the  continual  contact  among 
individuals.  The  lack  of  contact  on  the  edges  of  the  group  may 
provoke  the  movements  toward  the  middle  when  the  group  is  sta- 
tionary or  tlK>  lateral  mo\'ements  when  the  group  is  in  motion.  Pos- 
sibly the  need  for  oxygen  or  food  initiated  the  movement  of  tadpoles 
from  below  to  swim  around  the  edge  of  the  group  to  the  surface. 
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Movements  upward  through  the  middle,  as  observed  in  Rana  tem- 
poraria  by  Savage  ( 1961),  were  not  observed. 

Feeding  activity  seems  to  be  an  important  factor  in  the  gre- 
gariousness  of  the  tadpoles  of  O.  fauriniis.  Living  in  temporarily 
flooded  areas,  the  tadpoles  do  not  have  permanent  grazing  grounds. 
Thus,  the  discovery  of  a  supply  of  food  by  one  group  of  tadpoles 
may  normally  result  in  frenzied  feeding  activity  which  attracts  other 
groups  of  tadpoles.  The  grouping  seems  to  be  a  lasting  one,  because 
the  group  moves  as  a  whole  even  when  not  feeding. 

The  presence  of  one  unlimited  dimension  in  the  water  may  be  a 
requirement  for  the  maintenance  of  an  aggregation.  No  gregarious- 
ness  was  observed  in  tadpoles  kept  in  a  rectangular  tank.  The  same 
phenomenon  occurs  in  fish  that  normally  live  in  schools;  Schaffer 
(1955)  noted  that  schools  of  young  herring  broke  up  in  quadran- 
gular tanks  bi:t  remained  aligned  in  annular  ones. 

Obviously,  neither  tactile  nor  \'isual  stimuli  can  account  for  the 
regrouping  witnessed  in  the  second  experiment.  Possibly  chemical 
sensations  were  involved,  but  because  of  the  frantic  movements  of 
the  tadpoles  tliat  discovered  the  food,  it  may  be  assumed  that  the 
resulting  vibrations  in  the  water  attracted  the  distance  groups.  Never- 
theless, visual  stimuli  are  involved  in  some  movements  by  the  tad- 
poles. The  shadow  cast  by  the  observer  on  a  group  of  tadpoles  near 
the  surface  results  in  the  group  plunging  downward.  This  collective 
reaction  is  not  the  only  kind  of  protective  reaction  by  a  group.  If  an 
object  is  dropped  or  pushed  into  a  group,  the  tadpoles  scatter  in 
small  groups,  but  in  the  absence  of  further  disturbance,  they  regroup 
within  15  min.  Wassersug  and  Hessler  (1971)  demonstrated  that 
the  stimulus  for  aggregation  is  visual  in  Xenopus  laevis  (Daudin). 

The  presence  of  a  current  in  the  water  may  affect  the  aggrega- 
tional  behavior  of  the  tadpoles,  but  one  aggregation  has  been  ob- 
served in  a  swampy  pond.  Furthermore,  tadpoles  in  the  quiet  water 
in  the  tank  did  not  aggregate. 

Bragg  (1968)  defined  two  kinds  of  aggregations  in  tadpoles: 
1)  social,  in  which  the  stimulus  for  aggregation  is  generated  by  the 
tadpoles,  and  2)  asocial,  in  which  the  stimulus  is  from  environmental 
factors.  Bragg  c(jncluded  that  aggregations  of  plankton-feeding  tad- 
poles were  social  aggregations,  but  that  groups  that  formed  at 
concentrations  of  food  were  asocial  aggregations.  Tadpoles  of  O. 
taurinus  aggregate  at  concentrations  of  food  but  also  are  gregarious 
when  not  feeding.  Thc>  aggregations  have  a  social  aspect,  because 
when  moving  tlie  tadpoles  remain  close  together  and  react  defen- 
sively as  a  group.  These  are  not  chance  aggregations.  They  are  ele- 
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mentaiy  groups,  as  defined  by  Lescure  (1968).  The  aeeuinu]at(>d 
observations  and  results  of  tlie  experiments  suggest  tliat  tactile 
stimuli  may  be  the  primary  factor  for  maintenance  of  aggregations 
in  tadpoles  of  O.  taurinus,  but  the  vibrations  caused  by  tadpoles  that 
find  concentrations  of  food  may  initiate  the  formation  of  an  aggre- 
gation. Chemo-stimuli  remain  an  unstudied  possibility.  We  have  no 
data  on  temperature  responses  of  the  tadpoles;  Brattstrom  (1962) 
demonstrated  that  tadpoles  of  IhjJa  reiilUa  Baird  and  Ciirard  aggre- 
gated in  response  to  thermal  gradients. 

MATING  CALL 

We  have  one  lengthy  recording  of  Osteocephahis  taurinus  re- 
corded at  Limoncocha,  Napo  Province,  Ecuador,  on  30  June  1971, 
by  W.  Ronald  Heyer,  who  informed  us  that  the  call  was  typical  of 
others  that  he  heard  at  the  same  locality. 

This  individual  produced  two  kinds  of  notes — short  melodious 
notes  (herein  termed  type  A)  and  longer,  poorly  modulated  tones 
(type  B).  In  a  two-minute  sequence,  type  B  notes  were  always  pre- 
ceded by  two  or  three  type  A  notes,  but  in  other  cases  the  latter 
were  produced  without  subsequent  type  B  notes.  Thus,  any  given 
call  group  might  consist  of  N  A  or  N  B.  The  number  of  type  A  notes 
per  call  group  is  2  or  3  (x=2.4,  N=37),  and  the  number  of  type  B 
notes  per  call  group  is  0-4  (xr:r0.46,  N— 37).  In  a  given  sequence 
of  calls  the  frequency  of  notes  and  combinations  of  types  of  notes  in 
individual  call  groups  was  (frequency  of  occurrence  in  parentheses; 
not  sequential  as  produced) :  2A  ( IS),  2A  +  IB  (4),  3A  (9),  3A  + 
IB  (2),  3A  +  2B  (2),  3A  +  3B  (1),  3A  +  4B  (1). 

The  rate  at  which  call  groups  are  produced  is  27.5  per  min,  and 
note  repetition  rate  is  83.5  notes  per  min.  Pulse  rates  of  type  A  and 
B  notes  are  about  160  and  95  pulses  per  sec,  respectively.  In  se- 
quences of  type  A  notes,  the  first  and  third  (if  present)  notes  have 
an  equal  harmonic  arrangement,  whereas  the  harmonics  are  higher 
pitched  in  the  second  note  (Fig.  6A-B).  The  first  harmonic  is  domi- 
nant, and  each  successive  higher  harmonic  has  less  energy.  The  first 
harmonic  is  at  570-625  (x=598,  N=10)  Hertz  in  the  first  note  in  a 
sequence,  and  in  the  second  note  the  first  harmonic  is  at  770-805 
(x=788,  N=10)  Hertz.  The  duration  of  type  A  notes  is  0.03-0.05 
(x=0.042,  N=10)  sec;  the  duration  of  type  B  notes  is  0.36-0.65 
(x=0.47,  N=5)  sec.  Type  B  notes  generally  have  poor  modulation 
(Fig.6C). 

The  call  of  Osteocephahis  tauiinus  can  be  described  as  "boop- 
boop-boop,"  followed  or  not  by  "worrr."    The  call  differs  notably 
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Fig.  6.  Mating  call  of  Osteoccphalus  taurintis  showing  different  sequences 
of  notes.  A.  Two  type  A  notes.  B.  Three  type  A  notes.  C.  Three  type  A  notes 
followed  by  two  type  B  notes.  KU  Tape  1204;  Limoncocha,  Napo  Province, 
Ecuador;  30  June  1971;  24.6°  C;  effective  band  width  40  Hz. 

from  that  of  O.  vermcigems,  which  consists  of  a  series  of  well- 
pulsed,  low,  guttural  notes  (Trueb  and  Duellman,  1970). 

The  mating  call  of  Osteocephahis  taurintis  is  highly  complex  by 
comparison  with  known  calls  of  other  hylids.  The  type  A  and  B 
notes  are  not  comparable  to  the  primary  and  secondary  notes  pro- 
duced by  many  small  hylids;  in  these  notes  the  acoustical  differences 
are  in  duration  and  phase  (Duellman,  1970),  whereas  the  type  A 
and  B  notes  differ  in  several  acoustical  parameters  and  apparently 
differ  in  information  content. 
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RESUME 

Le  tetard  cVOsteocephaltts  taurinus  (Hylidae)  est  entierement 
noir,  il  a  une  petite  bouche  ventrale  avec  trois  rangees  superieures 
de  dents  et  cinq  rangees  inferieures.  Les  levres  ont  une  rangee  de 
papilles  excepte  dans  la  partie  mediane  de  la  levre  superieure;  chez 
les  plus  grands  individus,  les  papilles  plus  nombreuses  sont  disposees 
en  deux  rangees. 

Des  groupements  d'environ  1000  tetards  furent  observes  dans 
des  parties  inondees  de  la  foret  ou  le  courant  est  faible.  Les  obser- 
vations et  les  resultats  des  experiences  suggerent  que  les  contacts 
entre  les  tetards  sont  le  principal  stimulus  de  ce  comportement 
gregaire.  Le  stimulus  declencheur  de  la  formation  du  groupe  serait 
les  vibrations  de  I'eau  provoquees  par  Fagitation  des  tetards  de- 
couvrant  de  la  nourriture. 

L'appel  sexuel  d'O.  taurinus  est  complexe  et  consiste  en  deux 
categories  de  notes.  La  production  d'une  longue  note  a  peine 
modulee  parait  dependre  d'une  premiere  serie  de  deux  ou  trois  notes 
courtes  et  plus  modulees. 

RESUMEN 

El  renacuajo  del  hilido,  Osteocephalus  taurinus,  es  completa- 
mcnte  negro,  tiene  boca  \'entral  moderademente  pequeiia,  con  tres 
hileras  dc  dicntes  en  el  labio  superior  y  cinco  en  el  inferior.  La  parte 
media  del  labio  superior  carece  de  papilas,  el  resto  de  los  labios 
posee  una  sola  hilcra;  sin  embargo,  en  los  individuos  de  mayor 
tamaiio  hay  proliferacion  de  las  papilas  en  dos  hileras. 

Se  encontraron  renacuajos  en  todos  los  estadios  de  desarrollo  en 
agregaciones  hasta  1000  individuos  colectados  en  las  partes  anegadas 
con  agua  en  movimiento,  cercanas  a  los  rios.  Las  observaciones  y 
los  resultados  experimentales  realizados  sugieren  que  el  estimulo 
principal  en  la  formacion  de  las  agregaciones  es  tactil,  aunque  el 
estimulo  inicial  tal  vez  sea  la  presencia  de  comida. 

El  complejo  canto  nupcial  de  O.  taurinus  consiste  de  dos  tipos 
distintos  de  notas;  la  produccion  de  una  nota  larga,  poco  modulada 
aparentemente  depende  de  la  producion  previa  de  dos  o  tres  notas 
mclodiosas  cortas. 
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